Differential neuroendocrine and behavioral responses to cocaine in Lewis and Fischer rats.
Lewis (LEW) and Fischer 344 (F344) rats differ in responsiveness of the hypothalamo-pituitary-adrenocortical (HPA) axis as well as in their behavioral responses to drugs of abuse. The present experiments were conducted to compare hypothalamic corticotropin-releasing factor (CRF), plasma adrenocorticotropic hormone (ACTH) and plasma corticosterone (CS) responses to cocaine (0-60 mg/kg, i.p.) in LEW and F344 rats. Acute administration of cocaine resulted in decreases in CRF and dose-related increases in CS and ACTH with significant differences observed between the strains. Cocaine also increased plasma norepinephrine concentrations. Although the CS response was increased in the F344 compared to LEW rats, the percent change in the CS response was markedly enhanced in LEW rats. Plasma ACTH concentrations as well as the percentage of the control response were dramatically increased at the 40 mg/kg cocaine dose in the LEW compared to F344 rats. Since cocaine-induced changes in HPA axis activity may contribute to behavioral responses to cocaine, another experiment was performed to compare the locomotor responses to novelty and to acute cocaine between LEW and F344 rats. Strain differences were not observed in the locomotor response to novelty or to cocaine. These data indicate that strain differences exist in the neuroendocrine response to acute cocaine exposure.